Background and Objectives: Energy expenditure (EE) is the total energy cost of maintaining homeostasis. Therefore, it is important to adjust the individual's nutritional supply and physical activities. Numerous studies suggest evaluation of energy expenditure in various Caucasian and few studies in Asian population. However there is dearth of literature relating to evaluation of components of energy expenditure in Indian physiotherapy student population. Hence, the present study was taken up to evaluate EE in terms of basal metabolic rate, resting metabolic rate, thermic effect of exercise, total daily calorie expenditure in Indian physiotherapy students and to find the correlation between anthropometric measurements and components of EE.
The amount of energy requires for a human body to maintain its organic and vital functions is obtained by the oxidation of macronutrients from foods [1] . Energy expenditure may be considered as a process of energy production from energy substrates (carbohydrates, lipids, proteins and alcohol) combustion, in which there is an oxygen consumption and carbon dioxide production. Some part of the chemical energy is lost as heat and in urine, and the remaining energy is stored in high energy molecules known Renu 
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as adenosine triphosphates (ATPs) [2] . Energy expenditure is the total energy cost to maintain the homeostasis including the nutritional status and the physical activity. Therefore it is important to adjust the individual's nutritional supply and physical activities. Obesity is a chronic metabolic disorder affecting approximately 5% of the Indian population [3] and characterized by an increase in body fat mass and predisposition to numerous obesity related illnesses which includes hypertension, type II diabetes mellitus, cardiovascular and pulmonary disease, gallbladder disease, some forms of cancer, and other disorders [4] [5] [6] . The exact aetiology of obesity is unknown. However, an obesity result from positive energy balance, i.e., energy intake exceeds energy expenditure [7] .
The amount of energy that is required by an individual depends on age and physiological status. Adults need nutrients for maintaining constant body weight and ensuring proper body function. The factors which influence energy needs are age, size and altered physiological status such as pregnancy and lactation. Total quantity of food intake is a measure of the total energy expenditure. However, the precision of the dietary assessment at the individual level is reported to be poor as per FAO/WHO/UNU Expert consultation on energy and protein requirements emphasized the importance of relying on measures of energy expenditure rather than energy intake as a basis for arriving at possible estimates of energy requirements of individuals 8 . There are various components of total energy expenditure like Basal energy expenditure (BEE), Resting energy expenditure (REE), Thermic effect of food or diet induced thermogenesis (DIT), and physical activity (PA).
Basal energy expenditure is the amount of calories spent per minute or per hour which can be extrapolated to 24 hours, it also represents the minimal energy required for body vital function maintenance. The BEE contributes for 60% to 70% of daily energy requirement for most sedentary individuals and nearly 50% for those physically active [9, 10] Resting energy expenditure (REE) is a component of energy expenditure that is also measured by indirect calorimetry. It can be 3-10% higher than BEE due to diet induced themogenesis and the influence of most recent physical activity [11] . Thermal effect of food (TEF) or diet induced thermogenesis (DIT) is also an component of energy expenditure which is related to energy required for digestion, absorption, uses and storage of nutrients after food intake. The DIT represents 5-15% of total energy expenditure and plays an important role in regulation of energy balance and of body weight [12] [13] [14] . Physical activity represents the thermal effect of any movement that exceeds basal energy expenditure. It also have a great variability inter and intra individual. In active individual the energy required for physical activity can correspond as 1-2 times the BEE, while in sedentary individuals it can represent less than half of BEE. There are several methods for energy expenditure measurement such as direct calorimetry and indirect calorimetry, bioelectrical impedance, doubly labelled water and others. Difficulty involved in measuring these methods have motivated several investigators in generating simple equations for the estimation of basal metabolic rate based on age, body weight, height and gender. Most of the energy measurements equations like Harris Benedict equation, Fredix equation, Miffin equation, etc. are generated for the estimation of basal metabolic rate (BMR) are applicable for the temperate climate.
Numerous studies have been done to suggest evaluation of energy expenditure in various Caucasian and few studies in Asian population especially the adolescents. However, there is hardly any literature to evaluate of components of energy expenditure in India physiotherapy students population. Hence, the objectives of the study were to evaluate EE in terms of BMR, RMR, TEE, TDCE in Indian physiotherapy students and also to find the correlation between anthropometric measurements and components of EE.
METHODOLOGY Subjects:
A total of 100 subjects were included in the study. The subjects included for the study group were all the students of KLEU Institute of Physiotherapy, Belagavi aged between 17-31 years. Subjects were excluded if they were absent on evaluation days, Students suffering from fever or any other illness and/or not willing to participate. Ethical approval for the study was obtained by the Institutional Ethical Committee prior to the conduction of the study.
Study design:
This study was an observational study of cross-sectional type with a convenient sampling and a sample size of 100 Students above the age of 17years who were pursuing Physiotherapy course at KLE Institute of Physiotherapy, Belagavi, Karnataka, India.
Procedure: The purpose of the study was explained and a written informed consent was obtained from all the study subjects. All the participants were screened based on the inclusion and exclusion criteria prior to their enrolment into the study. Demographic data including the anthropometric measurement of the participants such as BMI, waist-circumference, hip-circumference and waist-to-hip ratio were measured, then the components of energy expenditure i.e. Basal metabolic rate was calculated using Harris-Benedict and Miffin's equations along with Resting Metabolic Rate, Thermic effect of exercise and Total Daily Calorie Expenditure. Outcome measures: Anthropometric measurements such as BMI, waist circumference, hip circumference and waist-to-hip ratio along with components of energy expenditure such as 
RESULTS AND TABLES
A total of 100 subjects were included in the present cross-sectional study after the initial recruitment process. The study population of 100 students was divided into normal, overweight and obese as per their BMI. 
DISCUSSION
The present study tried to evaluate the components of energy expenditure using Miffin's, and Harris-Benedict equation with all the 3 groups. The present study suggested a strong positive correlation among all the 3 groups with Miffin's equation as compared to Harris-Benedict equation.
Stephen Welle et al suggested that most overweight subjects must consume more energy than lean subjects to maintain their excess weight and also stated that some may maintain their obesity without eating more than lean subjects [15] . The change in energy expenditure associated with a weight change provides a buffer against further weight change. If one of the normal-weight women started to gain weight because of an increase in food intake or a reduction in physical activity of 400kJ/d, and would predict that her weight gain would not continue indefinitely but would eventually stop after approximately 5kg. The half-time to achieve this weight gain would be approximately 9 mo, assuming that the energy cost of weight gains 33kJ/g. however there could be considerable variability between subjects in the degree to which weight gains or losses after energy expenditure because of individual differences in the effect of diet or weight changes on metabolic efficiency or physical activity [16] [17] . However, present study only evaluated the energy expenditure but did not attempt to study the reasons for weight gain and weight loss.
Other studies have evaluated the possible role of low energy expenditure in the development of obesity by studying reduced obese subjects, assuming that their metabolic rate reverts to its preobese condition when weight is normalized. Obese individuals have higher energy expenditures than lean individuals [18] and energy expenditure declines during weight loss in obese patients [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] . Rao et al measured resting energy expenditure in Chinese young healthy normal weight adults using five predictive equations and found Harris-Benedict and WHO equations cannot be used to predict REE due to low accuracy rates as compared to Lius, Owen and Miffin's equations that had had higher accuracy rates and lower bias in estimating REE [32] .
Study of RMR in Iranian women evaluated the validity of predictive equations for estimating RMR in normal and obese subjects and suggested that Harris-Benedict formula provided more valid estimation of RMR at the group level in a range of normal weight to morbidly obese Iranian women [33] .
Several studies have suggested that weight gain in obesity-prone women may be due to maladaptive responses to the environment, such as physical inactivity or excess energy intake, rather than to reduced energy requirements.
According to Peter JM Weijs, Resting Energy Expenditure (REE) for U.S. overweight and obese class I and II adults can best be predicted with the Miffin's equation [34] . It was also suggested that for Dutch overweight adults, the FAO/WHO/ UNU weight equations [35] may be used with reasonable accuracy upto a BMI of 30. However, for Dutch obese adults a BMI of 30-40, the Lazzer equation [36, 37] provides improved accuracy, whereas the Miffin's equation provides almost 80% accurate equation for U.S. adults. There are limited data to support the use of Miffin's equation in overweight and obese subjects but a recent review by expert panel [38] advised that the Miffin's equation be used for overweight and obese subjects.
In the present pilot study, the accuracy of Miffin's equation has shown to be more accurate than Harris-Benedict among non-obese Indian Physiotherapy students.
CONCLUSION
This pilot study suggested that Miffin's equation demonstrated a strong positive correlation among all the three groups as compared to Harris Benedict equation. It may also be considered as an better equation among all the three groups in Indian physiotherapy student population.The higher TEE, RMR, TDEE in overweight and obese individuals may be explained by high body fat since Physical activity levels (PALS) of all the individuals in the study were lightly active. Further studies are needed to re-examine the relationship between PAL and EE as a predisposing factor leading to obesity.
